The prevention and simulation of chemical leakage has become one of the most important topics in the fields of environmental protection and process safety. Thermal Power plants are the major source of generation of electricity for any developing country. A power plant can affect the environment during its construction and its operation. These effects, or impacts, can be either temporary or permanent. A power plant and its auxiliary components (e.g. natural gas pipelines, water intakes and discharge, coal delivery and storage systems, new transmission lines and waste disposal sites) occupy space on the ground and in the air, use water resources, and, in most cases, emit pollutants into the air. Before construction of any electric facility it is required to study its impact on the environment. The environmental impact study shall cover the impact of the plant on the environmental in case of normal operation and accident condition through air. This paper covers the analysis of the meteorological parameters and calculates the concentration of pollutants emitting from two stacks of Electric StationPower Plant, Damanhur, Egypt by simulating seasonal dispersion of pollutant. This plant uses mainly natural gas as fuel. The most likely pollutants emitted from the stack of the plant are nitrogen oxides, carbon monoxide, sulfur oxides, and particulate matter. For normal emission the AirPacts module was used in the Simplified Approach for Estimating Impacts of Electricity Generation (SIMPACTS) to calculate the physical impacts and the associated damage costs for the following types of pollutants namely, sulfur dioxide (SO 2 ), nitrogen oxides (NO x ), carbon monoxide (CO). For risk assessment, the Hybrid Single-Particle Lagrangian Integrated Trajectory (ALOHA) Model was used with different scenarios. Through this study, dispersion models are derived for nitrogen dioxide and methane concentrations for different scenarios, which result from the fuel combustion process, to determine the distance to a defined toxic endpoint and develop a prevention/emergency response program accordingly.
Introduction
Damanhour power station site is located 4.5 km to the northwest of the city of Damanhour (Fig.1) . The existing power station site encompasses a total area of approximately 412,000 m 2 . This includes 240,000 m 2 for the new Damanhour CCGT generating units inclusive of all supporting structures and administrative buildings. The existing power station consists of the following older generating units: 3x65 MWe heavy fuel oil fired plants; one 300 MWe gas fired plant; one 158 MW Combined Cycle Gas Turbine which consists of 4 gas turbines (25 MW each) and one steam unit (58 MW) [1] . The proposed power plant is a 1,800 MWe Combined Cycle Gas Turbines (CCGT) comprising two 900 MWe modules. Each module will include two gas turbines, each with a nominal electricity generating capacity of 300 megawatts (MWe) and two heat recovery steam generators (HRSG) feeding one steam generator with a nominal electricity generating capacity of
units (new) units (old)
300MWe. The overall generating capacity of the power plant will be 1800MWe. A more significant concern is the nitrogen dioxide NO x and Sulpher dioxide SO 2 emissions from power plants that burn coal or natural gas. These compounds are part of a complex chemical reaction in the atmosphere that creates nitrate-and sulfate-based fine particulates.
Materials and Methods
The first step is concerned with the analysis of hourly meteorological data in the area. This meteorological data includes, wind speed, wind direction, atmospheric stability classes, mixing layer and ambient temperature. Figures (14) to (25).
Meteorological analysis of the site

Normal emissions
In this section, a detailed estimation of emissions during normal operations is presented. Nitrogen dioxide is the only significant pollutant emitted to the atmosphere from a gas fired power plant, which induces human health effects. The other combustion products of natural gas are CO 2 and H 2 O. When fuel oil is burnt, SO 2 and particulate matter become significant emissions of concern. For normal operation conditions, it is necessary to build up an air pollution model to identify and assess dispersion from potential air pollution sources at the site. The potential impact of air pollution emissions from various sources can be explored through analysis of models under some simplifying assumptions. Under certain conditions, the mean concentration C of a pollutant emitted from any type of source (point, area or volume) can be solved numerically. Numerical models such as SIMPACTS plume model [2, 3] is accepted by IAEA and is widely used to estimate and predict the concentration of different pollutants dispersed in the atmosphere. The result is used to predict the impact of different sources such as industrial sources to population and surrounding area. SIMPACTS calculates the physical impacts and the associated damage costs for the following type of pollutants: particulate matter (PM), sulfur dioxide (SO2), nitrogen oxides (NOx), carbon monoxide (CO), and secondary species such as nitrate and sulfate aerosols. The primary or precursor pollutants (PM, SO2, NOx and CO) are emitted directly into the air at the source location. Regional concentrations can be predicted using Eulerian or Lagrangian transport models such as the Windrose .The program consists of separate modules (AirPacts module) for estimating the impacts resulting from routine atmospheric emissions of pollutants from energy facilities. Input and output data of the SIMPACTS are shown in Fig. (26) . Figures. (43-46) .
Risk assessment of accidental releases
Aloha is an emergency response model, intended for rapid development by responders and for emergency planning. It incorporates source strength as well as Gaussian and heavy gas dispersion models [5, 6] . Model output is in both text and graphic form, and includes a "foot print" plot of the area downwind of a release where concentration may exceed user-set threshold levels. It can predict rates of chemical release from broken gas pipes, leaking tanks, and evaporating puddles, and can model the dispersion of both neutrally-buoyant and heavier than air gases.
This section describes hazards identification and calculations of end distance point as per AEGLS guidelines for selected scenarios using ALOHA model. The following scenarios are simulated for an accident:
• Direct Source with stable atmospheric condition • Direct Source with unstable atmospheric condition.
• Flammable gas escaping from pipe (not burning) • Flammable gas escaping from pipe (burning ) .
Configurations of the release Scenarios are presented in Tables (4, 5 
